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Motivation — Water and Energy Balance Coupling

Land-Atmosphere Interaction
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Motivation — Multi-Platform Remote Sensing
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Motivation — Improving the Understanding

-

Here comes the question...

?‘ Are current land surface models accurate in characterizing the
® | relation between soil moisture and evapotranspiration?

Key challenge:

Coupling estimates obtained from (relatively noisy) satellite
retrievals are biased.

Our approach:

‘ Obtain unbiased, observation-based global estimates of true
L coupling by integrating multi-platform soil moisture and
evapotranspiration retrievals




Multi-Platform Land Products — Evapotranspiration

Atmosphere-Land Exchange Inverse
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Multi-Platform Land Products — Evapotranspiration

¢ Global ALEXI ET product from MODIS LST
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Multi-Platform Land Products — Evapotranspiration

s+ MW-LST retrievals from Ka-band satellite sensors
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Multi-Platform Land Products — Evapotranspiration

Cumulative - Clear Sky - Evapotranspiration (mm)
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Multi-Platform Land Products — Soil Moisture

ESA CCI merged passive microwave soil moisture
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Multi-Platform Land Products — Soil Moisture
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A Unified Approach to Integrate Products

Triple collocation-based coupling strength metric

. PASSIVE ALEXI-TIR
. ACTIVE ALEXI-MW

£ MODEL » Linear Model and Error Orthogonality MODEL

» Mutual Random Error Independency

Soil Moisture +=——————————p Evapotranspiration

ﬁ Coupling Metric ﬁ
Cov[SMy, ETx]*Cov[SMy,SM;]Cov[ETy, ET;]

R?[SM... .. ET =
[SMrrue, ETrruelxx Cov[SMy, SMy]Cov[SMx, SMz|Cov|ETx, ETy]|Cov[ETy, ET,]

[Crow et al., 2015]



Discrepancy among Land Surface Models

Global Land Data Assimilation System

» Noah v3.3

» Community Land Model (CLM) v2.0

» Variable Infiltration Capacity (VIC)

» Catchment Land Surface Model (CLSM) F2.5
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Direct coupling from multi-platform and LSMS

Remote Sensing
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Integrated multi-platform based coupling
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Benchmarking Land Surface Models

Biases in LSMs with regard to triple collocation-based estimates
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Benchmarking Land Surface Models
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Key Science Highlights

Here come the answers...

Random errors in remote sensing products impede the
direct comparison

Large discrepancies exist among various land surface models

Land surface models generally overestimate the soil
moisture/evapotranspiration coupling strength along
transitional climate regimes

Published on Water Resources Research

F. Lei, W. T. Crow, T. R. H. Holmes, C. Hain, M. C. Anderson (2018), Global
Investigation of Soil Moisture and Latent Heat Flux Coupling Strength, Water
Resources Research, doi:10.1029/2018WR023469



On-going Development
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Back-up Slides



Back-up Slides
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Back-up Slides
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Back-up Slides
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Back-up Slides
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